the context of other individual and environmental factors, such as positive identity development and community-level acceptance, which may be salient to resiliency among sexual minorities.
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Introduction
A growing body of research on sexual-orientation-related disparities in risk for alcohol use and alcohol-related problems among sexual minorities has found that sexual minority women are less likely to abstain from drinking alcohol and are more likely to report heavy episodic drinking, negative consequences associated with drinking, and symptoms of alcohol dependence. (Cochran and Mays, 2000; Drabble et al., 2005; McCabe et al., 2009; Wilsnack et al., 2008) .
Although both sexual minority women and men appear to have significantly higher rates of illicit drug use compared to heterosexuals, disparities in risk for drug use and for alcohol-related problems among sexual minorities compared to heterosexuals are generally more pronounced among women than men. (Cochran et al., 2004; Cochran and Mays, 2000; Drabble et al., 2005; McCabe et al., 2009; Trocki et al., 2009) . For example, the largest population-based study to date, the National Epidemiologic Survey on Alcohol and Related Conditions with a sample of 34,653 adults in the U.S. (McCabe et al., 2009 ) found significantly lower rates of past year heavier drinking among heterosexual women (8.4%) compared to lesbians, (20.1%), bisexuals (25.0%), and women who were "not sure" of sexual identity (14.0%). Similar significant differences were found for past year marijuana use (heterosexuals, 2.6%; lesbians, 16.7%, bisexuals, 22.2%; not sure, 9.0%) and other drug use (heterosexuals, 3.3%; lesbians, 12.6%; bisexuals, 14.1%; and not sure, 8.2%). Lesbian and bisexual women also reported higher rates of past year alcohol dependence symptoms (12.2% and 15.5% respectively) compared to heterosexual women (2.5%).
The accumulation of lifetime stressors, both sexual-minority specific (e.g., experiences of discrimination or internalization of negative societal attitudes about sexual minorities) and general stressors that may differentially impact sexual minorities (e.g., experiences of victimization), may contribute to disparities in risk for alcohol-related problems and drug use among sexual minority women compared to heterosexuals (Hughes, 2011) . Furthermore, factors often considered protective against alcohol and drug use among women may be less salient to sexual minority women (Hughes and Eliason, 2002) .
Research to date on alcohol-related problems among sexual minorities has focused disproportionately on risk factors, neglecting exploration of possible factors that may be protective against substance use (Balsam, 2003; Condit et al., 2011; Hughes et al., 2003; Kwon, 2013) . Religion is generally recognized as a protective factor against hazardous drinking and the development of alcohol use disorders among both adults and adolescents (Allen and Lo, 2010; Borders et al., 2010; Edlund et al., 2010; Haber et al., 2012; Michalak et al., 2007) . Religiosity has a strong influence on abstention from alcohol use, although abstention rates vary considerably in relation to the degree that individuals perceive their religion as discouraging of alcohol consumption (Michalak et al., 2007) . Research findings suggesting that religiosity is generally protective against alcohol problems are consistent across national population-based studies in the United States, including studies based on data from the National Alcohol Survey (Michalak et al., 2007) , the National Survey on Drug Use and Health (Edlund et al., 2010; Vaughan et al., 2011) , and the General Social Survey (Allen and Lo, 2010) .
Although there is a paucity of research about religiosity among sexual minorities, studies to date in the U.S. suggest that religiosity is generally lower among sexual minorities compared to heterosexuals and that differences are most notable among women (Rostosky et al., 2008; Sherkat, 2002) . Using data from the General Social Survey, Sherkat found that religiosity among sexual minority women was significantly lower than heterosexual women and sexual minority men. Research about religiosity in the U.S. is of particular interest because the U.S. has higher rates of self-reported religiosity compared to other industrialized countries (Wald and Calhoun-Brown, 2011) . Religious institutions are frequently a social context in which sexual minorities are marginalized (Wald and Calhoun-Brown, 2011 ) and many denominations and groups in the United States are non-affirming or intolerant of sexual minorities. This may generate conflicts between individuals' sexual and religious identities, or cause sexual minorities to disengage from religious contexts (Anderton et al., 2011; Barnes and Meyer, 2012; Page et al., 2013; Rostosky et al., 2007; Rostosky et al., 2010) .
In contrast to research based on general population samples, recent studies suggest that religion may not be protective against alcohol-related problems or psychological distress among sexual minorities (Anderton et al., 2011; Barnes and Meyer, 2012; Eliason et al., 2011; Page et al., 2013; Rostosky et al., 2007; Rostosky et al., 2010) . Higher levels of religiosity and religious affiliation with religions that promote rejecting messages appear to be associated with increased internalized homophobia (Barnes and Meyer, 2012; Page et al., 2013; Ream and Savin-Williams, 2005) . Furthermore, religious climate at a community level may also impact risk and resilience among sexual minorities; specifically living in communities where the composition of religious adherents is supportive of homosexuality appears to be protective against alcohol abuse symptoms and other health risks among sexual minority youth (Hatzenbuehler et al., 2012) Consequently, religiosity may function as both a source of risk and a source of resilience among sexual minorities (Dahl and Galliher, 2010; Gattis et al., 2014; Page et al., 2013; Ream and Savin-Williams, 2005) .
Few national studies examine explicitly how religiosity may function as a protective or risk factor for substance use-related problems among sexual minorities compared to heterosexuals. Notable exceptions include research based on the National Longitudinal Study of Adolescent Health (NLSAH). Rostosky and colleagues examined the relationship between religiosity at baseline (adolescence) and substance use six years later, and found that religiosity was associated with reduced odds of binge drinking and other substance use among heterosexuals, but not among sexual minorities (Rostosky et al., 2007) . In subsequent analyses of the NLSAH data, (Rostosky et al., 2010 ) also found that religiosity was protective against heavy episodic drinking among young adult men (both heterosexual and sexual minority) and heterosexual women; however religiosity was not protective for lesbian women and was associated with increased risk among bisexual women.
Studies related to religiosity and substance use among sexual minorities have been largely based on community samples or samples from educational settings (high schools or universities) and, consequently, limited in generalizability. Research using population-based samples will contribute to better understanding of possible relationships between religiosity and use of alcohol or other drugs among sexual minorities, particularly among sexual minority women where differences in alcohol consumption and alcohol-related problems are pronounced.
Research to date has primarily focused on adolescents and young adults, and there is a need for research about how religiosity may act as a protective or risk factor in adult populations.
Although prior studies have found lower rates of religiosity among sexual minorities, it is important to investigate whether lower or higher rates of religiosity have any protective effect among sexual minority adults compared to heterosexuals.
The National Alcohol Survey (NAS) is one of the few national population-based surveys in the U.S. that includes both adequate religion variables (Michalak et al., 2007) as well as sexual orientation variables Midanik et al., 2006) . Using NAS data, this study examined the following research questions: 1) Does religiosity differ between sexual minority women and heterosexual women? 2) Is religiosity predictive of abstinence from alcohol use among sexual minority women compared to heterosexual women? 3) Is religiosity protective against hazardous drinking and illicit drug use among sexual minority women compared to heterosexual women?
Methods
The National Alcohol Survey (NAS) is a population-based study, conducted every 5 years, which examines alcohol consumption and a wide range of alcohol-related problems.
Since 2000, data have been collected using computer-assisted telephone interviews ( telephone surveys since the widespread use of caller identification (Keeter et al., 2006) . Data are weighted to be representative of the U.S. population and to adjust for study design. The current study includes data from 11,169 women who responded to sexual identity and sexual behavior questions from the three survey waves : NAS 2000 (n=3,880), NAS 2005 (n=3,464) and NAS 2010 . Women who responded "don't know" or who refused to answer the sexual identity question (5.5%; n=649) were excluded from the analyses.
Measures
2.1.1. Sexual Orientation. The sexual orientation measure was derived primarily from responses to a question about self-identity, with the addition of responses to a question about sexual behavior used to classify women who identified as heterosexual but reported same-sex partners . Respondents were asked which of the following correctly identified their sexual orientation: heterosexual, bisexual, or homosexual. Respondents were also asked about sexual partners in the past five years with the response options including the following: only men, mostly men, the same number of men and women, mostly women, only women, and no sexual relationships in past five years. Using responses to these two questions we constructed a four-category sexual orientation variable: (1) exclusively heterosexual (no same-sex partners; n=10,723), (2) heterosexual identity with reports of same-sex partners (n=184), (3) bisexual identity (n=140), and (4) lesbian identity (n=122). This operationalization uses primarily respondent sexual identity, which has been shown to be particularly salient in studies of hazardous drinking (McCabe et al., 2009; Midanik et al., 2006) . The behavior variable was used to create a separate category only for women who self-identify as heterosexual but report same sex partners, as many individuals with same-gender partners do not identify as homosexual or bisexual (Laumann et al., 1994) , and prior studies point to an elevated risk for hazardous drinking and drug use among heterosexually identified women who report same-sex behavior Trocki et al., 2005 Trocki et al., , 2009 or who self-identify as "mostly heterosexual" (Hughes et al., 2010; Hughes et al., 2015) .
Alcohol and drug-related variables. Lifetime drinking abstinence:
Lifetime drinking status was determined based on several beverage-specific (e.g., wine, beer, and whisky/ liquor) alcohol frequency questions. Respondents who never consumed wine, beer or other liquor were considered lifetime abstainers. If they consumed alcohol in the past, but not in the past year, they were considered an ex-drinker. Lifetime abstinence compares lifetime abstainers versus current drinkers and ex-drinkers. Drug use (past 12 months). Past year drug use was based on response to a series of questions about use of drugs including marijuana/hash/THC, illicit drugs (e.g., cocaine, heroin/opium, hallucinogens), or non-medical use of prescription drugs. Respondents who endorsed using any drug were compared to respondents who endorsed "never" using any substances within the past year. Alcohol consumption (past 12 months).
Consumption of five or more drinks in a sitting was assessed using a graduated frequency (GF) methodology (Greenfield, 2000) . The GF assesses maximum number of drinks consumed followed by questions about frequency of drinking at descending levels of quantity (Greenfield et al., 2009 (Midanik and Greenfield, 2000) . Respondents reporting one or more consequences were compared to those who reported no consequences. Hazardous drinking index: A dichotomous measure of hazardous drinking was created to include indicators of heavy episodic drinking and adverse consequences. This index was constructed using four dichotomous variables including consuming five or more drinks on one or more occasion in the past year (heavy episodic drinking), drinking to intoxication 2 or more times in the past year, one or more past year dependence symptoms and one or more past year negative consequences. Measures were selected based on their prevalence in prior studies of alcohol consumption and alcoholrelated problems among sexual minorities using the National Alcohol Survey Drabble et al., 2013) . We elected to use the composite measure because separate analysis of each of the outcomes of interest would have increased the number of model parameters. The composite measure also allows for inclusion of indicators of risky drinking beyond diagnosable alcohol use disorders, which are relatively rare among women in the sample. Similar indices have been used successfully in other studies of sexual minority women (Hughes et al., 2014; Johnson et al., 2013) . Dichotomized variables for each of the four indicators were used to create a score for respondents (0-4). Because intoxication twice or more in the past 12 months was reported by close to one-fifth of respondents (17.9%), we used a cutoff of two or more indicators for the dichotomous measure of hazardous drinking. Just over ten percent of the respondents in the full sample were classified as past year hazardous drinking (11.5%). The internal consistency of the four-item index was adequate (Chronbach alpha=.70).
Religiosity Variables.
Religiosity: Religiosity was assessed based on responses to the question "how important is religion in your life?, Would you say: very important, somewhat important, not really important, or not at all important. A dichotomous religiosity variable was created: important (very) compared to the other three categories; this has been used in past studies of the relationship between religiosity and alcohol variables (see Michalak, 2007) .
Religious norms. Religious norms associated with alcohol use were assessed primarily based on the question "Does your religion discourage drinking alcoholic beverages?" A dichotomous religious alcohol norm variable was created: favorable (no) and unfavorable (yes) (Michalak et al., 2007) . Respondents with no religion were categorized as "no," for the religious alcohol norm variable, based on a "no preference" response to an earlier question that asked about religious preference (Protestant, Catholic, Jewish, something else, do not have a religious preference). 
Data Analysis
We used Chi square analyses in comparisons of categorical variables and analysis of variance (ANOVA) in comparisons using continuous measures. Follow-up tests for significant differences in bivariate analyses were conducted using logistic regression for categorical variables and Bonferroni post hoc tests for ANOVA analyses. We used logistic regression analyses to test models predicting hazardous drinking.
Findings

Demographics
Mean age of women in the exclusively heterosexual group was significantly older (45.8 years) than each of the three sexual minority groups (heterosexual women reporting same-sex partners, 40.6; bisexual; 33.6, lesbians, 40.3. p<.001). The groups also differed significantly in terms of relationship status: 59.1% of exclusively heterosexual women were married or lived with a partner compared with 31.9% of bisexual women, 51% of heterosexual women with same-sex partners, and 50.5 % of lesbians (p<.001). Bisexual women were less likely than exclusively heterosexual women to have completed a bachelor's degree (22.0% vs. 28.7%
respectively, p=.05). Differences in relationship status and education are likely due, at least in part, to age differences. Table 1 summarizes the distribution of variables related to alcohol and drug use. The percentage of women reporting past year hazardous drinking or reporting past year use of any illicit drugs was significantly lower among exclusively heterosexual women compared to all sexual minority groups. Exclusively heterosexual women were also more likely to report lifetime abstention from alcohol use compared to all sexual minority groups. Findings from analyses using logistic regression for items comprising the index, lifetime abstention, and past year drug use variables are described under Table 1 . Information about differences in hazardous drinking by sexual identity in the NAS have been reported previously Drabble et. al, 2013; Trocki et. al, 2009 ). Specifically, the odds of sexual minority women reporting high religiosity were less than half that of heterosexual women (OR=0.41, 0.34, 0.51, p<.01), even when controlling for other demographic variables. Furthermore, the prevalence of perceived religious norms unfavorable to alcohol use were lowest among lesbian-identified women (16.8%) and bisexual identified women (30.4%) compared to exclusively heterosexual women (43.2%) and heterosexual women who reported same sex partners (45.4%). This difference remained significant in multivariate logistic regression, suggesting that sexual minority women may be less likely to belong to a religion with norms unfavorable to drinking (OR= 0.66, 0.52, 0.83, p < 0.01). As described in the methods, women who reported no religious preference were classified as "no" in relation to perceiving religious norms unfavorable to alcohol; the proportion of sexual minority women reporting no religious preference (heterosexual with same sex partners, 26.1 %; bisexual, 28%, lesbian, 30%) was higher than exclusively heterosexual women (13.3%; p<. 001; analyses not shown in tables).
Religiosity and Sexual Orientation
The three sexual minority groups were combined in subsequent logistic regression analyses (reported below in 3.3 and 3.4). The sample size of sexual minorities was insufficient to allow for meaningful separate multivariate analyses of each of the three sexual minority groups. For example, the number of lesbians who reported both high religiosity and hazardous drinking was small (n=5). Similarities in key outcome and predictor variables of interest among sexual minorities compared to heterosexuals justified combining the groups. Specifically, each of the sexual minority groups were significantly more likely to report the alcohol and drug outcomes compared to heterosexual women and were similar in relation to the distribution of religion variables (as reported in Table 1 ). Although numbers were too small to permit reliable statistical comparisons, we did conduct exploratory analyses of individual sexual minority groups (analyses not shown), which were consistent in direction with the findings in the combined analyses (described below). women were less likely than white women to report lifetime drinking; however, differences by ethnicity among sexual minority women were only evident for Latinas who had lower odds for lifetime drinking compared to white sexual minority women. Women who reported high religiosity were significantly less likely to report hazardous drinking in the past year. Notably, the perception that religious norms are unfavorable to drinking was significant as a protective factor for hazardous drinking among exclusively heterosexual women, but not for sexual minority women. Older age and partnered relationship status was generally associated with lower rates of hazardous drinking among both heterosexual and sexual minority women, however these factors were less evident as protective for drug use among sexual minority women. Black and Latina heterosexual women were less likely than white women to report hazardous drinking; however, differences by ethnicity among sexual minorities was only evident for Black women.
Religiosity as predictive of lifetime abstinence from alcohol use and past year drug use
Religiosity as protective against hazardous drinking
Discussion
In the current study, each of the three categories of sexual minority groups were less likely than exclusively heterosexual women to report that religion was very important to them.
These findings are consistent with those of national studies in the United States which suggest that sexual minority women have lower religiosity compared to heterosexual women (Rostosky et al., 2008; Sherkat, 2002) . Although the design of the current study does not allow for exploration of reasons for differences in religiosity, other studies have suggested that processes of distancing or critical evaluation of religion among sexual minorities may contribute to differences in religiosity. For example, Sherry and colleagues found that sexual identity was often identified as a catalyst for questioning and changing religious beliefs (Sherry et al., 2010) .
Notably, another study examining the trajectory of religiosity between adolescence to young adulthood found significantly greater decline in religiosity among sexual minorities compared to heterosexuals (Rostosky et al., 2008) . The authors point out that "rejecting religion may be a necessary strategy in the process of negotiating a positive sexual minority identity, particularly for women, given that many religious traditions are often sites of heterosexism (and male) privilege" (p.559).
In general, the process of distancing from rejecting or hostile environments and connecting with affirming communities has been identified as an important resiliency factor among sexual minorities (Asakura and Craig, 2014) . One study that focused explicitly on strategies for addressing possible conflict between sexual and religious identity confirms that dissociating from non-affirming religions or rejecting religions entirely is common among sexual minorities (Anderton et al., 2011) . In addition to distancing, other strategies include finding more affirming religious contexts, developing a spiritual rather than religious identity, and compartmentalizing religious and sexual identities and contexts (Anderton et al., 2011) . Future studies might explore religiosity as one possible protective factor in the context of other individual and environmental factors that may be salient to resiliency among sexual minorities, such as positive identity development and community-level acceptance.
In our sample we found that high religiosity was protective against hazardous drinking and drug use among both sexual minority and heterosexual women. This finding contrasts with studies of adolescents and young adults where religiosity was not consistently protective and, in some cases, was associated with increased risks (Eliason et al., 2011; Rostosky et al., 2008; Rostosky et al., 2007; Rostosky et al., 2010) . Some researchers note that relationships with religiosity appear to change over time among sexual minorities, and that adult conceptualizations of religion or spirituality for sexual minorities may differ considerably from those in which they were raised (Halkitis et al., 2009; Sherry et al., 2010) . Religion remains important for many sexual minorities (Halkitas, 2009) , and distancing from religion may generate feelings of loss and grief (Hansen and Lambert, 2011; Ream and Savin-Williams, 2005; Wood and Conley, 2014) . It may be that religiosity becomes protective after conflicts related to spirituality in adolescence and young adulthood have been resolved.
Notably, we found that belonging to religions with unfavorable views about alcohol consumption was protective against hazardous drinking for heterosexual women, but not for sexual minority women. Some studies of youth suggest that the potential protective effect of religion on alcohol problems or other health risks among sexual minorities may be moderated by to the degree to which religion or the overall religion climate is perceived as supportive to sexual minorities (Gattis, et al, 2014; Hatzenbuehler et al, 2012) . The absense of a protective effect when respondents reported that their religion has unfavorable views about alcohol consumption may be an artifact of other conservative religious norms or values perceived as non-affirming to sexual minorities. Denominations or religious groups unfavorable toward alcohol may also be more 'conservative' and proscriptive in relation to other health behaviors and general lifestyles (Chatters, 2000; Michalak et al., 2007) . The more conservative nature of such groups may be stress-producing for some sexual minorities. Future studies would be needed to explore this possibility.
This study has a number of limitations. First, the cross-sectional design does not allow for documenting changes over time. We cannot determine whether respondents changed their levels of religiosity or religious affiliations over time. Second, the sample size of sexual minorities in the current study were insufficient to conduct meaningful exploration about how religion variables may differ in predicting hazardous drinking and other alcohol and drug use outcomes between sexual minority groups. The sample size also precluded exploration of possible differences in the protective effects of religiosity among sexual minorities by ethnicity.
Third, there are several limitations related to the measures used in the study. The study primarily used a single measure of religiosity, which does not allow for more nuanced assessment of various dimensions of religiosity. The study included measures of religion but did not have measures of spirituality, which is an important limitation in the context of research suggesting that sexual minorities often place more importance on spirituality than religiosity (Halkitis et al., 2009; Sherry et al., 2010) . It is possible that spirituality may be more important as a protective factor than religiosity. For example, one study found that having no religious affiliation but higher levels of spirituality was associated with better self-reported health among African American lesbians (Battle and DeFreece, 2014) . Given the absence of questions about spirituality, it is not possible to discern whether respondents were considering or excluding perceived importance of spirituality in their lives when answering the question about religiosity.
In addition, there are no measures in the data used for this study to document whether respondents are involved in congregations that are affirming of sexual minorities, which may be an important factor in the relationship between religiosity and reduced risk of past year hazardous drinking. Lastly, questions used in the study asked about current religious affiliation, not about religion in the respondents family of origin, which according to other research is an important source of possible conflict in the process of developing a positive sexual identity (Sherry et al., 2010) .
In spite of these limitations, this study underscores the importance of considering sexual minority status in evaluation of religion or spirituality as protective among sexual minority populations. Future population-based studies could address gaps in research by including both measures of sexual identity and survey items about religion and spirituality that are relevant to sexual minority populations. Epidemiology research on alcohol and drug issues with larger sample sizes of sexual minority women could provide a more nuanced understanding of possible differences in protective and risk factors between sexual minority groups, as well as possible variations within those groups by other characteristics such as race and ethnicity. Future studies might also examine how differences in religious contexts in various regions of the country impact risk for hazardous drinking or act as a protective factor for other behaviors among sexual minority women. Oversampling sexual minority populations in national studies, in addition to oversampling smaller states and by race and ethnicity would be helpful to investigating within group differences.
Comment [LAD2]:
Add a final sentence about the sexual identity measure, we don't know whether our behaviorally defined SMW who identify as heterosexual would have identified as "mostly heterosexual." 
